A two-dimensional magnetohydrodynamic simulation is performed to study the generation of the vortex-induced tearing mode instability at the magnetopause. When a sheared magnetic field exists along with the velocity shear, the tearing mode will couple with the Kelvin-Helmholtz (K-H) instability. The shear Alfv6n Mach number M a plays an essential role in determining the linear properties and nonlinear evolution of the coupled instability. When the magnetic field is fixed, if M a < 0.4, the spontaneous tearing mode is dominated; when 0.4 < M a < 1, the tearing mode is apparently modified by the K-H instability; as 1 < M a, the coupled instability, called the vortexinduced tearing mode (VITM) instability, appears to be intrinsically different from the conventional tearing mode instability. The long time asymptotic quasi-static state for the VITM instability is characterized by a large-scale fluid vortex together with a concentric magnetic island. The linear properties and nonlinear evolution of the V1TM instability are not significantly changed with different Reynolds and magnetic Reynolds number used in the simulation.
Initial and Boundary Conditions
The simulation region is taken to be a square of-L/2 < x < L/2, -L/2 < z < L/2 on the (x, z) plane. The boundary conditions imposed at x = +_L/2 are periodic in the x direction, while at the upper and lower boundaries, z = +_L/2, perturbations all tend to zero. The initial profiles of V o and B o are assumed to be 2.1. Basic Assumptions Vo = Vo tanh (z/lo)ex
For simplicity, we make the following assumptions: (1)
In the initial state a one-dimensional velocity shear Vo(z ) = Vo ( 
Dimensionless Equations
In assumptions 1-4 we find that neither By(x, z, t) nor V•(x, z, t) appears in the equations governing other 
